Lipoxin A4 suppresses osteoclastogenesis in RAW264.7 cells and prevents ovariectomy-induced bone loss.
Lipoxin A4 (LXA4; 5S, 6R, 15Strihydroxy- 7,9,13-trans-11-eicosatetraenoic acid) is a metabolic product of arachidonic acid under the action of lipoxidase. This lipid molecule plays important roles in several biological functions, especially inflammatory processes. In vivo, LXA4 regulates the inflammatory response through several signaling pathways. Its mechanism suggests that it might have an effect on osteoclastogenesis and bone loss. Using both in vitro and in vivo studies, it was here observed that LXA4 could significantly inhibit the formation and function of osteoclasts and these effects could be blocked by Boc-2, the specific inhibitor of FPR2/ALX (the receptor of LXA4). Meanwhile, LXA4 reduce the amount of ovariectomy-induced bone loss. These protective effects was found to be associated with inhibition of nuclear factor-κB (NF-κB), activator protein-1 (AP-1), PI3K-AKT, and p-38, ERK, and JNK in MAPKs. The expression of the receptor activator of the NF-κB ligand RANKL:osteoprotegerin ratio and serum levels of TNF-α, IL-1β, and IL-6 were decreased by LXA4. Moreover, LXA4 prevented the production of reactive oxygen species (ROS), the expression of osteoclast-specific genes, including tartrate-resistant acid phosphatase (TRAP), cathepsin K (CK), matrix metalloproteinase (MMP)-9, RANK, and osteoclastic related transcription factors of c-Fos, NFATc1 could also be significantly inhibited by LXA4 in a dose-dependent manner. Studies have demonstrated that LXA4 can inhibit the formation and function of osteoclasts through modulation of several pathways both upstream and downstream of RANKL signaling and FPR2/ALX was involved in the procedures. This shows that LXA4 may be used as a new strategy for the treatment of osteoclast-related diseases.